where, P1 
where g(X) is (Dt/r2)1/2 or (Dt/l2)1/2.
The inverse function of error function is accurately approximated by the expression in the form of Eq. 9. 
INTRODUCTION
The equations expressing the rate of diffusion of a small molecule into a polymer infinite cylinder or plane sheet have been derived as Eq. 1 (Hill's equation)') and Eq. 2 (McBain's equation)2) re spectively under the conditions that both the concentration of diffusant at the surface of sub strate and the diffusion coefficient of penetrant into the polymer are constant during the diffusion process. Under the same condition, the concen tration profile of diffusant into a polymer in a form of semi infinite medium is expressed by Eq. 33):
(1)
where M, is the total amount of diffusant in the cylinder of radius r or in the sheet of thickness 2l after time t, M00 is the corresponding amount after infinite time, C is the concentration of diffusant in the semi infinite medium at distance x from the surface, C0 is the corresponding concentration at 
polymer since the value of diffusion coefficient is markedly influenced by the segmental mobility of the chain molecules. However, very slow convergency of Eq. 1 and 2 or the presence of error function term in Eq. 3 makes the calculation of D from the experimental diffusion data by these equations very difficult. If a computer can be utilized, an accurate value of D is obtained from Mt/M00, r, l or C/C0, x and t by using Eqs. 1, 2 and 3, where a time consuming iterative procedure has to be used. We have derived rigorous approximations to Eq. 1, 2 and 3 by dividing the whole interval of these equations into several subintervals, and making approximations to each subinterval with simple equations, e.g., Eq. 4.4, s,s) (4) where P, , P2 , Q, and Q2 are constants. is shown by a solid line in Fig. 2 , the curvature of which is very small in the interval C/C0 is medium to large but its curvature or the slope of tangent increases rapidly as C/C0 is decreased at small C/C0.
While as shown by the broken lines in Fig. 2 In contrast to Eq. 5, the degree of polynomial in the numerator in both Eq. 8 and 9 is one degree lower than that in the denominator.
where P0•cPn-1, Q0•cQn, and a are constants. and 13 but in the consequence of the dividing the whole interval into three subintervals, their accura cy is one figure higher than that of Eq. 12 and 13.
This fact indicates that by increasing the number of subinterval we can more closely approximate a function using a simple expression. since it allows to get an accurate D from an arbitrary C/C0 or Abi/Ab0 by simple calculations without using particular table.5,15)
CONCLUSION
The inverse functions of Eqs. 1, 2 and 3 are closely approximated by using simple expressions, The accuracy of the approximations can be raised to a required level by dividing the whole interval into several subintervals and making the approximations to each subintervals. In the case of polynomial approximation, the accuracy is raised by increasing the degree of the polynomial.
By using the approximations presented in this paper, one can easily get an accurate value of D from experimental diffusion data, whereby the required numerical calculations are very simple.
(This work was presented at the Annual Meeting of The Society of Fiber Science and Technology, Japan, held at Tokyo in June 1980, Abst. p 168)
